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PROVISIONAL SPECIFICATION 
Improvements in and relating to Rock Boring and Bib Took 

I I'jsbct Uox, a British subject, of Old a centre piece or rod slidabiy mounted in 

Brioleway, Purest Drive, Keston Park, the body and having a part engaged with 65 

Kent do hereby declare the nature of this the cutter adapted to effect an ^outward 

invention to be as follows:— feeding movement thereof when the 

5 This invention relates to rock boring actuating means ia moved rearwardly 

and like took and ia particularly con- relatively to the body. The cutter* may 

eerhed with a tool adapted for the be provided with cam surfaces engaged by oU 

counterboring of previously drilled holes the actuating means for effecting the 

in rock ana similar formations either lateral feed. 

10 natural or artificial. In rock blasting According to a further feature of the 

operations the size of the explosive charge invention, the cutters are pivotally 

is limited by the diameter of the shot hole mounted in the body, and preferably lie 60 

which should be small, otherwise not only in slots which extend parallel to the axis 

is the cost of drilling excessive but the of the tool. In one form of the invention 

15 efficacy of the charge will be reduced, each cutter is of flat cross-section and two 
The normal size of shot hole is from one cutters are mounted upon a common pivot 
and a half to three inches in diameter, pin. Each cutter is preferably formed 70 
Attempts have been made to enlarge the with a cam slot. The slidable centre 
inner end of the shot holes for accommo- piece has a fork end carrying a cross pin 
20 dating bigger charges but hitherto no which engages the two cam slots., which 
satisfactory way of accomplishing this are formed so that as the fork moves rear- 
has been evolved. The present invention wardly the cutters are fed outwardly into 75 
aims to provide a simple and effective countarboring position, 
means for enlarging or connterboring In another form of the invention the 

25 drilled holes in rock formations and par- cutters are actuated by a rack and piniou 

ticularly to enable the inner ends of shot arrangement. In this form the body has 

holes to be enlarged for the purpose a fixed centring piece for engaging the 80 

described above. Another object of the bottom of the hole and the rack member* 

invention is to provide a tool for this are mounted on a carrier which is movable 

80 purpose which is of simple and rugged relatively to the body; the rotary drive .is 

construction and one which is adapted to transmitted to. the carrier and thence 

be operated' by the apparatus usually through the rack members by engagement- 85 

available for rock drilling. with the slots in which they slide. Each 

According to the invention a counter- cutter comprises a flat plate-like element 

85 boring tool is provided comprising a body having a toothed sectoral portion near its 

which may be introduced into the hole end for engagement with the rack 

and rotated therein, having cutters members. According to ia feature of this 90 

movably mounted in the body, which construction, each rack lies alongside one 

cutters are arranged to be fed laterally of tile cutters and forms a, lateral jm&* 

40 into counterboring position by actuating when the cutter is extended outwardly, 
means having thrust engagement with the According to a further feature of the 

bottom of the hole. It viD be understood invention, the cutters have shaped ^ aide 95 
that the body ia rotated and f ed forwardly faces adapted to engage the sides of the 
by any editable means, preferably by the hole when displaced outwardly, and carry 

t\ usual jack rods employed in the pre- cutting diamonds in standard mountings, 
lhninary drilling operations, and the According to a further feature of the 
forward feed in conjunction with the invention *he cutters are pivotally 100 
aforesaid thrust means forces the cutters mounted and he side by side within the 
into engagement with the sides of the hole body in withdrawn position, -and means is 

50 to form a counterbore of the. desired provided to receive .the lateral thrust on 
dimensions. " the cutters in their operative position. 

Id one ' form of the invention the Such means may comprise thrust member* 105 
actuating means for the cutters comprises extending partly into the slots in which 
[Ffsetl/.J 
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tlie cutters are mounted, and may be fixed 
or movaBe. Thus in an arrangement in 
which the euttei-s are rack operated the 
. rack associated with one of the cutter 
© is arranged to extend alongside the other 
cutter and to form a lateral abutment 
which is adapted to receive the side thrust 
on the cutter. The provision for taking 
up lateral thrust is important in that it 
TO permits the use of a relatively Ion* eutter 
giving a wide lateral reach. The cutters 
be snugly within the overall dimensions 
of the tool when withdrawn. 
The invention may be embodied in 
15 various constructional forms, two of 
which will now be described by way of 
sample. In carrying the invention into 
effect according to one convenient mode, 
there » provided a body or head of 
20 generally tubular form with flattened 
aides, adapted to be attached to a jack 
rod or hie actuating means and rotated 
within the shot hole. Towards the rear 

a* 0i f 11 ? * **** of diametrkally 
25 disposed lateral slots are provided for 
accommodating tibe cutters. A transverse 
pivot pin mounted in the body towards 
the rear of the slots receives two cutters 
which are flat in croea-section and have 
30 shaped edges for engaging the aides of the 
hole. A recess in the lower end of each 
cutter engages a fixed pin which limits 
lie cutter travel. The width of the cutter 
alots w twice the thickness of the in- 
35 dividual cutters so that the latter may lie 
aide by aide in their withdrawn position. 
A guide member is welded in position to 
occupy half the width at the upper end 
ln g "J* and serves to take lateral 

40 031 ^ eutier when extended. It 

will be appreciated that the arrangement 
allows of the use of cutters of large cross- 
section since their width may be nearly 
equal to the diameter of tfce body. Each 
45 cutter has a cam slot inclined to the 
length of the cutter and this slot ia en- 
gaged by an actuating pin to swing the 
cutter outwardly as the pin. is moved rear- 
wardlv. Preferably the slot is slightly 
50 curved and also includes a straight portion 
parallel to the length of the cutter. The 
common pm which engages the oppositely 
inclined ram slots in the two cutters is 
carried by a fork sliding within the 
55 cylindrical bore of the body and ia in- 
tegral with a rod which at ita forward 
end is attached to a centring member 
havnur a point which may be engaged 



having a point which may be engaged 
with the bottom of the hole. • The cenWng 

60 member is a hollow rod and aecoinmcjdates 
a iielical spring the rear end of which 
bear* against a shoulder in the bodv 
which should also- form a guide for the 
forked rod. The spring tends to maintain 

oo the centring piece in its foremost posi- 



tion, the cutters being then withdrawn in 
the *lota. 

The rotters hare shaped operative * 
cd£e>, including a curved portion which 
first engages the sides of the hole and 70 
straight portion inclined to the cutter 
axis. The edge ii'alao slightly inclined 
with respect to the cutter axis and is 
drilled, to accommodate standard tapered 
diamond mountings. 75 

The tool is attached to the usual jack 
rod or drilling rod and is introduced into 
the shot hole until the centre piece en- 
gages the bottom of the hole. Further 
forward movement of the tool will cause &° 
the cutters to be fed outwardly and tiie 
tool is then rotated to cut a counterbore 
By continually feeding the tool forward 
the cutters will be displaced outwardly 
to their maxdmum extent, which will 85 
occur when the pin reaches the end of the 
inclined portion of the cam slot, further 
forward feeding will bring the pin mto 
the straight part of the cam and will cause 
parallel counterbore to be cut having a 90 
length corresponding to the length ofsaid 
cam portion. It w3l he understood that 
by employing centre pieces of different 
length the position of the counterbore 
relative to the bottom of the hole may be 95 
varied. The tool is centrally bored and 
washing fluid may be supplied by the 
usual means. 

In carrying the invention into effect 
according to another mode, the body of 100 
the tool carries the cutters at its forward 
end and the cutter feed is effected" by a 
rack and pinion arrangement. In this 
form the tubular body has a forwardly 
extending and fixed centring pieca, which 105 
however may be removable, permitting 
different- lengths to be used. A pahoi 
diametrically opposed lateral slot* near 
the forward end of the body accommodate 
the two spaced cutters which as in the 110 
previous example are of flat cross-section. 
At the rear end of each cutter a toothed 
sector ,s formed, and the cutters are 
mounted on separate pivot pins which ex- 
tend half way across the width of the slot. 115 
The rear end of the body has a large' 

member which is adapted to be attached 

wfci^™ aoT ^ nrod ' A pair of 
toothed jacks extend forwardly from the 120 
front end of said carrier member and each 
engages th e toothed sector of a cutter. 
Inese racks are adapted to slide forwardlv 
and ocenpy one half of the cutter slots*, 
and they also occupy the space between 126 
one side of the slots and the cutter pivot 
pins previously mentioned. Each slot thus 
awommodates a cutter and a rack side hy 
side and as the racks move forwardly they 
will lie alongside the cutters and providllfiO 
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abutment* for taking lateral thrust an the 
extended cutters. Retaining bridge 
members are welded across the rearward 
ends of the slots. The rack carrier is 
5 internally bored to accommodate a helical 
spring which bears against a shoulder 
within the body and lying just to the rear 
of the slots* This spring tends to main- 
tain the carrier with the cutters in with- 
10 drawn position. 

A stop member is mounted on the 
carrier and consists of a ring and a pair 
of arms which engage tie rack shoulders 
hen the blades are in the closed position. 
15 The ring is retained in place by a collar 
secured to the Tear end of the Dody. It 
will be understood that rotation is applied 
to the carrier on which the racks are 
mounted and is transmitted to the body 
20 through the racks which ore laterally en- 
gaged in the cutter slots aa previously 
described. In use, the tool is advanced 
into tiie. hole until the centre piece is en- 
gaged, after whira further forward move- 
25 ment causes the carrier to be moved into 
the body against its spring and to actuate 
the cutters outwardly by means of the 
toothed racks. "When the cutters are fully 
extended, further movement is prevented 
30 by the abutment of the rack carrier upon 
the shoulder of the body. 
The cutters are in the form of blade* of 



flat cross-section, having a pilot hole near 
one end and one side thereof, the toothed 
sectoT being of course concentric with the 35 
said hole. The cutting edge comprises a 
straight portion extending from near the 
pivot to the further end of the blade whew 
it merges into a curved portion. The edge 
is drilled to receive diamond mountings. 40 

The carrier member whi ch is attached to 
the jack rod is centrally bored for ad- 
mitting washing liquid and there is a con- 
tinuatum bore m the body terminating at 
the cutter slots. ' ■ a 45 

It will be understood that the forms of 
counterboring tool described above are 
especially intended for enlarging the inner 
ends of tie shot holes to enable bigger ex- 
plosive charges to be employed in rock 50 
blasting. However, the invention may ob- 
viously be applied to many other uses 
where a couuterbore or internal cutting 
operation is required. By making pro- - ■ 
vision for the employment of centring 55 
pieces of varying lengths the counterbore 
may be made at any desired distance, 
•within limits, from the end of the hole. 
The construction permits the supply of . 
liquid from washing away the cuttings 60 
resulting from the operation of the tool. 

Dated this 26th day of April, 1940. 
MAEKS & CLERK. 



COMPLETE SPECIFICATION 



Improvements in and relating to Rock Boring and like Tools 



I, iPeroy Cox, a British. Subject, of 
Old Bridleway, Forest Drive. Keston 
Park. Kent, do hereby declare the nature 

65 of this invention and in what manner the 
same is to be performed, to be particu- 
larly described and ascertained in and by 
the following statement : — 
In rock blasting operations the sise of 

70 the explosive charge is limited by the dia- 
meter of the shot hole which should be 
;*mall, otherwise not only is the cost of 
drilling excessive but the efficacy of the 
charge will be reduced. ' The normal 

7G sise of shot hole is from one and a half 
to three inches in diameter. 

Proposals have been made to enlarge 
the inner ends of shot holes* by counter- 
boring for accommodating bigger charges 
80 and the present invention relates to rotary 
rock boring and like tools adapted for the 
couoterborinsr of previously (trilled holes 
in rock and similar formations either 
natural or artificial, of the type compris- 
88 ing a slotted body wbich may be intro- 
duced into the hole and rotated therein, 
having pivoted cutters mounted aide by 



side in the slotted body and arranged to be 
fed laterally into connterboring position 
by actuating means having thrust engage- 90 
ment with the bottom of the hole. 

The present invention aims at providing 
simple and effective improvements in a 
tool of the above type affording a rugged 
construction, in which the cutters are 95 
adapted to stand up to the lateral thrust 
developed in counterboring 

The invention consists in providing in 
a tool of the type described, guide and ■ 
abutment means adapted to contact along 100 
a lower portion of the side of each cutter 
to afford support against lateral thrust on 
the cnttera when in the extended position 
in counterboring. 

In one form of the invention, the actuat- 106 
ing means for the cutters comprises a 
centre piece or rod slidably mounted in the 
body and having a part engaged with com 
slots in the cuttere and adapted to effect on 
ontward feeding movement thereof when 110 
the actuating means is moved rearwardly 
relatively to the T>ody. For example, the 
cutters are of -flat cross-section and are 
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^»J£ted upon a common pivot pin in the 

i& i }?* r ' aS && L ™e elm slot of 
each cutter is slidably engaged by a cross- 

^tl^ the fori mores reanvardly the 

^ position the lateral thrust beiao- 
Z^JV «»«e and abiitmenHLnl o? 

■fr another form of the invention the 
cutters are actuated by a rack andTUou 
arrangement In this form, the bodThas 
IB brrff^ t^*? , plepe for engaging the 

Su^T*!" °? a carrier vhich is movable 

tc , tne carrier and thence 
90 th , 6 . ra ^ V engagement 

™£,'^!±L? m W £ ra ^nV. Each 



"J" - "* "" ir n «ey atirle. Each 

cutter compTBea a flat plate-like element 
Wng a toothed sectoral portion near its 
rear end for engagement with the rack 

£dff£s' % ^ ta ™ guide 
and thrust abutment means for the adja- 
cen^cutter when such is extended out-* 

According to a further feature of the 
TO invention the cutters have ah^ed s de 

V «W tie rfd " ^ the 
WM Whea 0W P la(, «a ontwardly. and pre- 

KhL C8Iry x, CUttln » niamonds in 
standard mountings. 

' ™S bMb constructional formn of 

tte invention will now lie described by 
way of example and illustrated by the 
accompanying drawings, in which :— 

40 • ^\ an e ^ation of a rock 

rnv^ntton" 118 arrordi,, ff to the present 
Figure'2 is an elevation of the tool 
taken m a plane at rigbt-aB*le< to the 

wiS^ 1« 6 CT ° S *- SeC * ion oJ f the tool. 

«0 enfe 4 ClT ° f 1116 

* Jfe* 5 J a ^ aa elevation of the sliding 
fork lor actuating the cutters; * 

cuttwaT 6 * ^ ™ " { 0ne ° f the 
55 Rgure &» is an end view of the cutter- 
Jflgure , ia an elevation of another form' 

of rock counterboring tool; 

alTTA™ m eIeva tion of the body of 
OO^tht^ 

the^akei^r^^^^^ 
imfe^^^^n-the 

Pl ^ r " r,> 1 1 is a cross-section taken on the 



line 11— 11 of Figure 7 j ~ 

Figure 12 is an elevation of the carrier 
member for the toothed racks; 
me X? 13 » m ead ™w of the carrier 

Figure 14 L, an elevation of the stop- 7 ° 
member for the carrier member • 

Figures 15 and IB are aide and" end views 
res^ctively of one of the cuttem; anT ? 
JJigTire 1, is an end view of a part of *« 

.JLi ftan ? ilcr &t Mention into eflnct 
accm^ag to one convenient mode as illus- 
trated in Figures 1 to 6, the rock counter 80 
bonug tool is provided with a body or head 

L«Vf^ rfSy J tu J" ,lte W having 
flattened sides and adapted to be attache! 
at2 to a jack rod or life actuating means 
W ~ + we generally lwet i ^ „ 

T ro i at if« the too l within the hofe 
Towards the rear end of the body a ^ 
of diametrically disposed laterafsloK 

Zh*"^ in "coinmodatbgthe 
i« ^ W ? M P*»* bunted Qn 

mttebodyfamaxdstherimroftheatotea 
receives two cutters 5 which are flat in 
cross-section and have shaped eteesft fo! 
ending the sides of the 
7 m the lower-end of each cutter engJes ns 
liSS? ^ ^r^^ ^ body 1 wh£h 95 
limits the lateral or outward swinaS^ 
movement of the cutter. The^ridTffi 
cutte slots 3 is slightly in eicS. of twfce 
^»»f Se individual cuttSTIlDO 
^ th tS*^ e ^ ma y^sidebyridewhei ■ 

their withdrawn position. A iruidft 
member 9 conaistinjr of a rectangukrC 

widl 1 tt^ P ^ n *° 2 
S*nA ^ Wttd ! ^ md of each slot 105 
3, and serves to take lateral thrust exerted 

S ^^.Poaition and in cutting engage- ' 
ment with the sides of the hole? ItwOl 
he appreciated that this arrangement 110 
allows of the use of cutters oCeffiy 
hu-g-e cross-section aa compared witt i& 

latter ??tW 7 be A T rly ^ *» ^ 
't^JL v v e ,f ^drawn position the lis 
toM ^ wi oUy within the Ibody^ the 
T^^T 1 la aotted line9il » KgureL 
ifl^«r^ ls v P wi ^ with a^dot 
]0 inclined to the general length of the 
cutter and this dot is adaptedto be. £ J20 
c^«i ^^J,^^ Pia to swing fte- 
Sl^; «Poa its pivotlT Se 

shAV?* pul " rearwardly..'Ehe 
rj° " P«ferably slightly cuw^d „ 

rion?l D, A r^feli^ 6 ^^,^ - 

o^hcutytadaffto 3 .!?^ ^ 
thr^ reccivmg ,M mbeE 9.when the^utte?. 
^ J 1 " withdrawn posiKon 

ine common actuating pin 13 which ISO 
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engages the oppositely inclined slots in 
tke two cutters is carried by a fork 14 
sliding within ike cylindrical bore 15 o! 
the body and is integral with a rod 16 
5 which at its forward end is attached to a 
centre piece 17 having a point 18 which is 
adapted to be engaged with the bottom of 
the shot hole. This centre piece is formed 
with a flat 10 on one side slxdably engaged 

10 by a pin 20 which prevents rotation. A 
cylindrical bore 21 within the centre piece 
17 accommodates a helical spring 22, the 
rear end of whicb bears against a shoulder 
23 in the body, this shoulder also forming 

16 a guide for the rod 16. The spring 23 
tends to maintain the centre piece 17 in 
its foremost position, in which also the 
cutters are completely withdrawn within 
the slots 3. 

20 The cutters hare shaped operative 
cutting edges as shown in Figure 6, in- 
cluding a curved portion which first 
engages the_ sides of the hole and a straight 
portion whicb is inclined to the general 

26 direction of the length of the cutter. The 
edge 6 is also slightly inclined with 
respect to the pivotal axis of the cutter 
ana is drilled to accommodate standard 
tapered diamond mountings as indicated 

80 at 24. 

The tool is attached at 2 to the usual 
jack rod or drilling rod and is introduced 
into the shot bole until the point of the 
centre piece is engaged with the bottom 

86 of the hole. Further forward movement 
of the tool will cause the cutters to be fed 
outwardly until their operative edges 6 
engage the side of the bole and the tool 
is tben rotated to cut a eounterbore. By 

40 continuously exerting a forward feeding, 
pressure on the tool the cutters will be 
progressively displaced outwardly to their 
maximum extent, which will occur when 
the actuating pin 13 reaches the end of the 

4# curved portion of the cam slot 10. Further 
forward feeding movement will bring the 
pin 18 into the straight part 11 of the cam 
slot and movement of the pin along this 
slot portion will not result in any further 

50 outward displacement of the cutters. la- 
this way a parallel-aided eounterbore will 
be cut having a length corresponding to 
the length of the straight portion 11 of 
the cam slot. It will be understood that 

55 by employing centre pieces 17 of different 
lengths, the position of the eounterbore 
relative to the bottom of the hole may be 
varied. It will be noted that the tool has 
a central bore which extends into the 

00 cutter slots and washing liquid may be 
supplied by ibis means. 

In carrying the invention into effect 
according to another mode, as illustrated 
in Figures 7 f o 17, tbe cutters are arranged 

65 to be carried at tbe forward end of the 



body of the tool and the cutter feed is 
effected by means of a rack and pinion 
arrangement. In this form the tubular 
body 25 has a f orwardly extending centre 
piece 26 secured therein. This centre 70 
piece may however be removable, per- 
mitting centre pieces of different lengths 
to be used/ A pair of diametrically 
opposed lateral slots 27 are provided near 
the forward end of the body 25 and are 76 
adapted to accommodate two opposed 
cutters 28 whicb as in the previous ex- 
ample are of fiat cross-section as shown in 
Figures 16 and 16. Each cutter is pro- 
vided with an operative cutting face which BO 
is partly straight as at 45 and partly 
curved as at 47, and at its rear end is 
formed with a toothed sector 28. The 
cutters are mounted on separate pivot pins 

30, each of which extends half-way across 85 
the width of the respective cutter da\ 27. 

The rear end of the body 25 has a large 
circular bore 31 in which slides a carrier 
member 32, the end 33 of which is adapted 
to be attached to the jack rod or drill rod. 00 
A pair of toothed rack* 34 extend f or- 
wardly from the front end of the carrier 
member 32 and each engages with the 
toothed sector 29 of a cutter. These racks 
are adapted to slide to and fro and occupy 95 
one half of the cutter slots, and. they are 
also adapted to occupy the space between 
one side of the said slots and the cutter 
pivot pins 30 as shown in Figure 10. A 
shoulder 35 having a bore 36 is provided 100 
at the forward end of the cylindrical bore 

31. Each slot thus accommodates a cutter 
and a rack side by side and as the racks 
are moved f orwardly they will lie along- 
side the cutters and provide abutments 105 
for taking the lateral thrust caused by the 
engagement of the extended cutters with 
the side of the hole. Retaining bridge 
members 37 are welded across the rearward 
ends of the slots 27. The rack carrier 110 
member 82 is provided with a large in- 
ternal bore 38 in communication with a 
small bore 89 through which washing 
fluid may be supplied. The enlarged bore 

88 accommodates a helical spring 40 lib 
which bears against the shoulder 85. The 
action of this spring tends to wnintann 
the carrier member 32 in a position in 
which the shutters are withdrawn within 
their slots, a* indicated in Figure 7. 120 

A stop member is mounted on the body 
of the tool and consists of a ring 4l 
formed integrally with a pair of arms 42 
which pass through slots 42a in the body 
and engage the shoulders 34a of the racks i?$ 
84 when the blades of the cutters are in 
their withdrawn or closed position. The 
ring 41 is retained in place by means of 
a collar 43 secured to the rear end of the 
body 26. It will be understood that rota* 130 
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ton is applied to the carrier 82 on which 
the racks 84 are mounted and is trans- 
mitted to the body go through the racks 
which are laterally engaged in the cutter 
5 slots as previously described. In use, the 
tool is advanced into the hole until the 
centre piece 26 is engaged with the en J 
thereof, after which further forward 
movement causes the carrier member 32 
L0 to be moved into the body against the 
action of the spring 40 and actuates the 
cutters 28 outwardly by means of the 
toothed racks 34 engaging with the toothed 
sectors 29. When the cutters have been 
16 fully extended further movement is pre- 
vented by the abutment of the forward end 
of tiie carrier member 32 against the 
shoulder 36 within the body. 
M The cutters are in the form of blades 
20 44 of flat cross-section having a pivot hole 
45 near one end and one side thereof the 
toothed Jiector 29 being concentric with the 
said hole. The cutting edge comprises a 
straight portion 46 extending from near 
546 l? 8 ^?* 46 *° *• further end of the 
Wade where it merges into a curved por- 
The edge is drilled transversely 
as indicated at 48 and receives standard 
tapered diamond mountings 49. 
30 A » previously mentioned, the carrier 
member 32 is centrally bored for ad- 
mitfang washing liquid, and there is a 
continuation bore in the body 25 through 

It will be understood that the forma of 
countering tool described above are 
especially intended for enlarging the 
inner ends of shot holes to enablebigger 

40 explosive charges to be employed in lock 
Wasting. However, the invention may 
obviously be applied to many other uses 
where a counterbore or internal cutting 
operation m required. By making pro- 

45 vision for the employment of centre pieces 
of varying lengths, the counterbore may 
he made at any desired distance, within 
limits, from the end of the hole. The 
consteuction permits of the supply ot 

60 liquid for washing away the cutfing* 
resulting from the operation of the tool 
Having now pai-tieularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is to be 

65 performed, I declare that what I claim 
is:— 

1. A counterboring tool of the type 
described ^and having guide and abutment 
means adapted to contact along a lower 



portion of the side of each cutter to afford 60 
support against lateral thrust on the 
cutters when in the extended position in 
counterboring. 

2- A tool as claimed in Claim "1 in 
which the cutters are flat in cross-section 6& 
with cam slots therein adapted to be en- 
gaged by actuating means comprising a 
part on a centre piece or rod sKdaWy 
mounted in the body. 

3. A tool as claimed in Claim i or 2, 70 
in which the eutters are mounted upon a 
common pivot. 

4. A tool as claimed in Claim 2 * in 
which the slidable centre piece has a fork 
end carrying a cross pin engaging the cam 75 
slots of the cutters. 

5. A tool as claimed in Claim 1 in 
which lie cutters are actuated by a rack 
ana pinion arrangement. 

* 6 .' . Maimed in Claim 6, in 80 

which # the body has a fixed centre piece for 
engaging the bottom of the idle and rack 
members mounted on a carrier" which is 
movable relatively to the body engage 
Toothed sectors on the cutters. $5 

J- A tool as claimed* in C5aim 0 in 
wnieh the rotary drive is transmitted* to 
the carrier member and thence through the 
rack members by engagement with .the 
elots in which they slide? M 
^ s : as claimed in .Claim "0, 6 or 

blade-like dement having a toothed 
sectoral portion near its rear, end for en- 
gagement with the rack members. * 05 

q • ^ topi as claimed in Claim 5, 6, 7 or 
8 in which each rack member lies aloW 
side one of the cutters and forms a lateral 
guide and thrust abutment therefor when 
the^cutter w extended outwardly. 100 

1U. A too] as claimed in any of the 
precedmg claims in which the cutters have " 
shaped side faces adapted to engage the 
sides of the hole when displaced outwardly 

^l^JT 7 CUitmg diamw "k in standard 105 
mountings. 

11 . The improved form of counterbor-' 
ing tool substantially as hereinbefore 
described with reference to Figures 1—6* . 
of the accompanying drawings. 11 q 

. 12. The improved form of counterbor- 
ing tool substantially as described with 
reference to Figures 7—17 of the accom- 
panying drawings. 

Bated this 17th day of April, 1941. 

MAEBB &.CLEBJL 



Leunngtca Sp.: PrixUd for H* Majesty'. SHtioBery Office, * lie Conmr IW-»4I. 



